Effect of centrifugation on early embryonic development and parthenogenetic activation of bovine oocytes matured in vitro.
This study examined the fertilization, early developmental competence and capacity for parthenogenetic activation of bovine oocytes matured in vitro after centrifugation. Immature oocytes were cultured in tissue culture medium 199 supplemented with 10% fetal bovine serum and 75 mIU mL(-1) FSH + LH at 5% CO2 to facilitate maturation. After culture for 24 or 30 h, the metaphase-II stage oocytes were centrifuged at 3000, 5000, 7000 or 10000g for 5 min before in vitro fertilization or parthenogenetic activation. Frozen-thawed bull semen was used for in vitro fertilization. For parthenogenetic activation, the oocytes were exposed to 20 microM calcium ionophore A23187 for 5 min at room temperature. Fertilization rates were not different between control and treatment groups (87.7% v. 74.6%, 73.4%, 75.9% and 76.4% respectively). Also, there were no differences in early embryonic development between control and treatment groups (rates of blastocyst formation were 21.1% v 20.2%, 28.8%, 31.2% and 24.1% respectively). When the oocytes were centrifuged at various speeds alone, the activation rate of oocytes was significantly higher (P < 0.05) in the 10000g treatment group compared with control (10.8% v 0.0%). There were no differences in the activation rates of oocytes between control and treatment groups at speeds up to 7000g (70.9% v. 71.9%, 78.3% and 77.2% respectively) after centrifugation and stimulation with Ca(2+)-ionophore. However, the activation rate of oocytes was significantly higher (P < 0.05) in the 10000g treatment group compared with control (70.9% v. 83.1%). In addition, the percentage of activated oocytes with diploid formation was significantly higher in the oocytes after centrifugation at 10000g and stimulation with calcium ionophore A23187 than in the control (18.4% v 7.1%). These results indicate that centrifugation of oocytes matured in vitro has no detrimental effect on fertilization and subsequent early embryonic development. They also indicate that the oocytes might be parthenogenetically activated after centrifugation and that high-speed centrifugation may induce activation of some oocytes. The results suggest that the optimal speed for centrifugation of bovine oocytes might be < or = 7000g to enhance the visibility of nuclear elements for further micromanipulation.